This paper investigates the relationship between international migration, remittances and human capital investment in Kenya. We use household level data from the 2009 Kenya Migration Household Survey (produced by the Africa Migration Project) to test our hypothesis and uncover a positive and significant relationship between the amount of international remittances a household receives and the amount of expenditures allocated to education (for all levels of education). We consider various robustness checks and find that our results hold up to various specifications, including an instrumental variable approach.
Introduction
International migration can benefit the sending household as well as the migrant through remittances as a result of improvement in employment and education opportunities abroad. In particular, additional income from remittances can relax budget or credit constraints, allowing for investment in goods and services such as education. Despite the benefits of having household members abroad who are potentially earning more and remitting, migration entails substantial economic costs for households. These include the costs of transportation, relocation, and forgone wages during the migration process.
Due to the differences in costs and opportunities associated with migration, one would expect variation across household and individual characteristics between migrant and non-migrant households in observable qualities such as education, employment status and expenditures, as well as unobservable traits such as ambition and ability. Variation in these characteristics may impact household decisions related to investing in human capital. For example, wealthy families may send a migrant abroad for purposes other than remitting, such as acquiring education or remedying health problems, while others may be motivated to migrate by the need for additional income. Some individuals migrate with the intention of sending money home to support their families, and the additional income from remittances will allow their households to spend and/or invest more. How they choose to spend/invest their resources depends in part on their willingness to invest in the future rather than consume more in consumption and durable goods. In addition, the absence of an adult in the household due to migration may lead to children having to enter the labor force to compensate for the missing wage earner. Ex ante, the relationship between remittances and education expenditures is therefore theoretically unclear.
Remittances are an important source of income for many Kenyan households.
In 2016, remittances received in Kenya totaled $1.7 billion and accounted for 2.5 percent of the country's GDP (World Bank, 2017), which is slightly higher than The proliferation of mobile phone access combined with developments in mobile banking services led to a significant increase in access to financial services for households across the socioeconomic spectrum. Even in remote villages with no formal banks, households could more easily access and transfer funds between individuals using M-PESA and other types of mobile banking services. According to a 2010 report, the World Bank states that households cite using M-PESA to help pay school fees and medical procedures, and document an increase in M-PESA transfers in months when school fees are typically due. The 2010 report also mentions that funds received via M-PESA led to increases in school attendance and retention rates.
It is important to provide some context for the educational system in Kenya.
Primary schooling in Kenya is mandatory and most schools are subsidized by the central government. Still, households must pay many different types of fees to send their children to school; these fees often take the form of uniforms, books, building fees, etc. At the secondary level, schooling is not mandatory and there is a mix of public and private schools. Even for public secondary schools, children often are boarded away from home, so families may have to pay boarding fees, in addition to tuition, uniforms, books, etc. Thus, the financing of primary and secondary schooling can be nontrivial, especially for poorer households. In addition, Kenyan culture highly values education and often times, extended family and friends contribute to funding school fees for children of all ages. Education is therefore often considered to be an important investment in a child's future among Kenyans of different socioeconomic statuses. In this paper, we will try to uncover how migration and remittance decisions enter into the household decision to invest in their children's education.
We use data from the Kenya Migration Household Survey conducted for the Africa Migration Project (and made publicly available by the World Bank) to study the relationship between international remittances on household-level education expenditures. The dataset provides detailed information on household expenditures, migration and remittance behavior for a cross-section of Kenyan households in 2009.
To our knowledge, this dataset has not been used in this context. We estimate several empirical models using household level remittance and expenditure data to determine the relationship between remittances and education expenditures, after controlling for differences in household characteristics and migration decisions.
We use Ordinary Least Squares (OLS) and Two-Stage Least Squares (2SLS) estimation techniques. Unobservable household and individual characteristics such as risk preferences, ambition, and ability may influence the amount of remittances a household receives as well as investment in education. In addition, there could be endogeneity between education expenditures and remittances, so we include two instrumental variables that serve as proxies for remittance levels. Our analysis uncovers a positive relationship between remittance levels and education expenditures.
Prior literature
In theory, migration has competing effects on household resources: households lose income with the migration of a wage earner, but remittances can counteract the negative effect of forgone income in the sending country. The effect of remittances on household investment behavior is therefore not immediately clear. If a household facing budget and credit constraints wants to invest more on education, income from remittances may increase investment. For example, Adams and Cuecuecha (2010, 2013) find a positive association between the receipt of remittances and investment in education, health and housing in Ghana and Guatemala. Alternatively, remittances may increase consumption of food and durable goods, but not change investment decisions. Amuezo-Dorantes and Pozo (2010), Bouoiyour and Miftah (2015) and others find negative effects on schooling outcomes due to the absenteeism of an adult in the household due to migration. Yang (2011) notes that whether remittances are used for consumption or investment may depend on the income of the household.
While poor households are likely to spend more on food and durable goods, wealthier households can afford to invest in the future through physical or human capital. Jena (2017) explores the relationship between remittances and physical capital investment in Kenya using the same dataset employed in our study and finds a significant positive effect.
Wealthier households are better able to finance the costs of migration, although less affluent families may be more likely to migrate for the purpose of sending remittances. In addition to relaxing the household's budget constraint, remittances can act as insurance against adverse economic shocks. Previous literature has explored the reasons for migrants deciding to remit; in particular, Lucas and Stark (1985) suggest that remittances are not motivated solely by altruism or self-interest; rather, they facilitate a mutually beneficial contract between a migrant and their household. Thus, migration can be a risk diversification strategy in which the migrant and the origin household participate in more than one labor market so that remittances act as a form of insurance against shocks. Using data from the Kenya Integrated Household Budget Survey, Kiiru (2010) finds that internal and external remittances in Kenya are used to cope with poverty and economic crisis and lead to improvements in household welfare. Simiyu (2013) and Amuedo-Dorantes and Pozo (2011) also discuss remittances as a mechanism to cope with adverse economic shocks in other countries. Another possibility is that households invest in the education of certain members, who then migrate and earn a higher wage than they would otherwise, indicating that remittances are a form of repayment to the household (Lucas and Stark, 1985) .
The majority of previous research on migration and human capital investment at the household level has analyzed the relationship between remittances and child outcomes in the origin country, particularly the trade-off between schooling and child labor. Yang (2008) analyzes shocks to Filipino households due to exchange rate fluctuations during the 1997 Asian financial crisis. He found that migrants send more remittances when the international currency appreciates against the domestic currency, and remittances are associated with more investment in education and a We chose to focus on international migration so that we can isolate the the effects of international migration on education expenditures. The migration and remittance decisions are quite different for internal migrants compared to international migrants, and can depend on different factors. For example, internal migration may be driven more by local factors (such as local employment situations) and are likely to be more temporary in nature than international migration patterns. In addition, the costs of international migration far exceed the costs of migrating internally. International remittances may have also different impacts on education than internal remittances. 1 For a detailed description of the dataset, please refer to Jena (2016) and Jena (2017) . 2 At the time of the survey, Kenya had eight provinces which were subdivided into 46 districts.
Of the 1,942 households in the sample, 844 households report all of the variables of interest (which are described below) and have household members who are schoolaged (which we define as those with 20 years of age or less). Of these 844 households, 351 have at least one household member with international migration experience (or 41.5 percent). 3 Thus, our sample slightly over-represents migrant households compared to the original dataset (with 36 percent of households having at least one migrant).
Tables 1-6 report various summary statistics. Table 1 reports individual characteristics for migrants and non-migrants while Table 2 reports characteristics for remitting migrants and non-remitting migrants. The average age of migrants in this sample is approximately 48 years (compared to an average age of non-migrants of 21 years). Overall, the average age of migrants in our sample is much older than most other studies find. The survey collects information about each household member that currently lives outside of the household, whether they live in Kenya or in another country. The survey, administered only in 2009, captures current age rather than the age at migration. We restrict our analysis to those living in another country. The age difference between migrant and non-migrant households holds up when we remove children in the sample. We estimate our model for samples that are restricted to households with at least one international migrant.
Migrants tend to be more educated than non-migrants, with more than nine years of completed schooling, compared to non-migrants with fewer than eight years (excluding those with no education). Migrants tend to leave their households for long periods of time; the average duration of a migrant's stay in a foreign country is more than six years. Migrants are fairly evenly balanced between genders, with men accounting for 54 percent of migrants and 47 percent of non-migrants.
Remitting migrants (as reported in Table 2 ) are slightly older than non-remitting migrants (with 49 years of age compared to 45). They are also slightly less educated than non-remitting migrants, with approximately one less year of average educational attainment. However, remitting migrants have approximately one more year of average migration duration than non-remitting migrants (6.7 years for remitting migrants versus 5.7 years for non-remitting migrants). Table 3 documents the reason for migration and compares those who remit compared to those who do not remit. The most commonly-cited reason for migration is work among both remitters and non-remitters; the second most cited reason is education. However, for migrants who send remittances, a larger share cite workrelated reasons (60 percent compared to 47 percent for non-remitters), suggesting that the primary goal is to earn income abroad and send it home in the form of remittances. The other reasons cited for migration include marital reasons, health problems, and winning a green card.
In Table 4 , we list the most common destination countries for international migrants from Kenya in the sample. The United States and the United Kingdom are the most common destination countries with more than 34 and 13 percent of all migrants in the sample, respectively. The next most common destination countries are Uganda and Tanzania, which are closer in proximity to Kenya, but much less developed. Overall, the majority of Kenyan migrants are going to richer countries as measured by per capita GDP. This will be important in discussing our results as we use per capita GDP in the destination country as an instrument for remittance levels. tances are reported for the past twelve months. We address this issue by calculating average monthly remittances and average monthly total expenditures so that data are comparable. However, our measure of educational expenses will smooth out the lumpiness of educational expenditures that take place over the course of a year. We thought it was best to take this approach so that we do not overestimate the effects of remittances.
We compare remittance behavior for different subgroups of the population in Table 6 . Women are more likely to send remittances than men (60 percent versus 56 percent of the sample) and women send more than twice the amount of remittances as men (on average per month). In addition, employed individuals have a higher propensity to remit (at 72 percent) with relatively higher remittance amounts, while only 9 percent of students remit.
We collect two additional data series and use them as instruments: per capita We estimate the elasticity of education expenditures with respect to remittances using OLS and 2SLS. We examine the association between remittance decisions and education spending to determine whether migrant households, particularly those that receive remittances, differ from non-migrant households in human capital investment.
We use equation 1 to estimate the relationship between remittances and household education expenditures:
Ln(Educ.Expenditure) is the natural logarithm of average monthly household expenditures on education. We rescale education expenditures so that the minimum value is positive. 4 The main variable of interest, Ln(Remittances), is the natural logarithm of average monthly remittances a household receives from migrants, also rescaled to take on positive values. As both remittances and education expenditures are expressed in logs, the coefficient on the natural logarithm of remittances can be interpreted as the elasticity of education expenditures with respect to remittances.
We include the dummy variable Remit to indicate whether a household receives remittances from abroad. Due to multicollinearity concerns with the inclusion of both the decision to remit and the level of remittances, we will also consider specifications (in section 5.3) that include only the dummy variable for receiving remittances or the level of remittances on the right hand side of equation 1.
Because households with more members enrolled in school are likely to spend more on education, we control for the number of children in each household. We separate children into age groups based on typical enrollment ages for primary and Still, families have to cover other fees related to school enrollment at all levels, including uniforms, books, supplies, building fees, etc. For secondary schooling, families often have to cover costs associated with boarding as children may have to attend school far from home. Thus, the cost of children attending secondary schooling is often much higher than attending primary school so we expect the im- 5 We do not include a variable for the number of household members likely to be completing tertiary education because post-secondary schooling applies to a small fraction of the population, and the age variance for this group of students is probably much larger than that of primary and secondary pupils. In 2011, the gross enrollment ratio (GER) for tertiary education in Kenya was only 8% (UNESCO, 2010). This is significantly smaller than the GER for primary school (101 percent) and secondary school (41 percent). Furthermore, the GER is calculated as the number of students of any age enrolled in a particular level of education relative to the relevant group of school-age children. Not only is tertiary enrollment small compared to primary and secondary enrollment, but the gross enrollment ratio is almost certainly smaller than the net enrollment ratio, which is calculated as the number of students in the typical age group as a percentage of that age group. To account for endogeneity in the amount of remittances received by a household, we use per capita GDP in the destination country and the number of cell phone towers in each province as instruments. The standard of living in the destination country acts as a pull factor in the migration decision, but also affects individuals after the migration decision. A migrant located in a more affluent country is likely to earn a higher wage than a migrant to a poor country, and a migrant with a higher paying job can afford to send more remittances. We follow Antman (2011) and In this section, we present results from OLS regressions for samples that include households without migrants. We then restrict the sample to those households who have at least one international migrant, employing both OLS and 2SLS analysis using Instrumental Variables (IV). The IV specification allows us to correct for endogeneity concerns.
Education expenditures and remittances: OLS
Our empirical specification implies that the estimated coefficient on remittances can be interpreted as an elasticity. That is, our coefficient of interest indicates how education expenditures respond to a one percentage point increase in remittances.
The OLS regression results for all households (in column 1 of Table 8 ) reveal a positive correlation between the amount of remittances a household receives and household spending on education. In column 1, a one percent increase in remittances is associated with a 4.92 percent increase in education expenditures, controlling for the ages of children in the household, the maximum years of schooling for a household member, whether the household lives in an urban location, and household assets. In addition, we observe a negative coefficient on the indicator variable for households who receive remittances. Thus, receiving remittances is associated with a decrease in education expenditures.
The negative association between education expenditures and the decision to remit should not be interpreted as a sign that the decision to remit negatively affects education expenditures; rather, households with lower expenditures have a greater need for income from remittances which may be associated with the absence of a working adult in the household. Consider the decision to migrate as simultaneous with the decision to remit, or at least the intention of finding employment and then remitting. The correlation between the migration decision and education spending indicates whether migrant households have different investment preferences than non-migrant households. In this case, migrants who leave with the intention of sending remittances may come from less affluent households and use the opportunity to migrate as a means of improving the welfare of their family. In addition, the absence of an adult in the household may lead to a reduction in schooling leading to fewer education expenditures. After accounting for the remittance decision, the amount of remittances a household receives is positively associated with higher education expenditures.
The relationship between education expenditures and the amount of remittances a household receives is related to the decision to migrate. To control for potential selection bias, in column 2 of Table 8 , we restrict the sample to only those households who have a household member who has migrated internationally. Conditional on migration, we find a larger elasticity. In column 2, a one percent increase in remittances is correlated with a 5.15 percent increase in education expenditures.
Similar to the OLS specification in column 1, the negative coefficient on the remittance indicator variable remains negative. This supports the hypothesis that the decision migrate is simultaneous with the decision to remit. Households that earn higher income by allocating labor to another country choose to send a migrant who will redistribute the gains from migration via remittances.
in Table 8 , we report a positive correlation between the number of school-age children in the household and spending on education. The coefficient on the number of secondary school age children is larger than the coefficient on the number of primary school age children when considering a sample of all households (column 1). Given that Kenya offers universal free primary education, one expects secondary school age children to have a larger impact on education expenditure than children of primary school age. The coefficient on primary school age may be driven by spending on other school-related expenses. The coefficient on the number of primary school age children becomes smaller and is only significant at the ten percent level when the sample is restricted to migrant households (in column 2). The amount of schooling for the most educated household member is positively correlated with education spending for a sample including both migrant and non-migrant households, but both the statistical significance and the magnitude of relationship diminish when restricting the sample to households with an international migrant.
One explanation is that the maximum years of schooling in a household may not vary much among migrant households. As expected, wealthier households, or those with more immovable assets, spend more on education, controlling for other variables in the model. Surprisingly, whether a household is located in an urban or rural area does not appear to be related to spending on education declines when controlling for household income, school age children, the education level of the household, and remittances. This may be due to the accessibility of money transfer operators or the efficiency of social networks throughout the country (Ngugi, 2011) .
Recall that our sample is not nationally representative and that migrants in our sample tend to be older and have longer durations abroad than migrants that originate from other developing countries. Typically, remittances fall with age and migration duration: the longer a migrant spends abroad, the less connected they are to their families back home. This may limit the impact of remittances on educational expenditures. Thus, our estimates of the relationship between remittances and education expenditures are likely understated. If our sample of migrants was more typical in being younger with shorter migration durations, it is likely that we would uncover a stronger positive relationship between remittances and expenditures.
Education expenditures and remittances: IV
Next, we consider a set of specifications that attempt to correct for correlation between the errors terms in education expenditures and remittances. We employ a Two-Stage Least Squares (2SLS) model and regress education expenditures on remittances using an IV specification. We include two instrumental variables for the level of education expenditures: per capita GDP in the destination country and the number of mobile phone towers in the province where the household resides.
These variables are less likely to be correlated with education expenditures than the level of remittances. This model uses a sample restricted to international migrant households because per capita GDP in the destination country is only available for households with at least one migrant. In the case of households with more than one migrant in different countries, GDP values are averaged for that household.
In column 3 of Table 8 , we report the results when we include both instrumental variables in the specification. While the direction of the relationship between education expenditures and the level of remittances is the same as in the OLS specifications, we note that all of the control variables are no longer significant and the magnitude of the estimated coefficients for our variables of interest are larger. In this specification, a one percent increase in remittances is associated with a 20.95 percent increase in education expenditures, suggesting that there is significant downward bias in the OLS estimates due to the endogeneity, based on the results reported in column 2. In the Appendix, we report the results for each instrumental variable separately (in Table 11 ) and the first stage results using the two instrumental variables in Table 12 ). Both GDP in the destination and cell towers are positively and significantly correlated with remittance levels, indicating that both satisfy the relevance condition. 6 However, when per capita GDP in the destination is used as the lone instrument, we no longer find a significant relationship between remittance levels and education expenditures. Thus, the use of cell phone towers in Kenyan provinces seems to be an appropriate instrument for remittance levels and one that researchers should consider using when attempting to sort out the various forms of endogeneity that may arise when considering complex relationships between remittances and other forms of household expenditures. Our findings are similar to those found in Jena (2017) , who also found cell phone towers to be a robust instrument for remittances.
Multicollinearity concerns
Given that the dummy indicator for households that receives remittances is highly correlated with the log of average remittances received, multicollinearity is a concern.
We therefore re-estimate equation 1 by including one measure of remittances at a time. That is, we separately estimate: 
The results are reported in Tables 9 and 10 , respectively, and include OLS and IV specifications. In Table 9 , we find a significant positive relationship between education expenditures and the decision to remit in the first OLS specification (column 1).
However, this result does not hold up when we restrict the sample to households with at least one international migrant (in columns 2 and 3). Table 10 reports Thus, when only one measure of remittances is included, we find a small positive relationship between remittances and education expenditures in some specifications.
However, the result does not hold up in the IV specifications. When we include both the level of remittances and the remittance dummy (in Table 8 ), the results indicate a positive relationship between education expenditures and remittance levels, but a negative correlation between receiving remittances and education expenditures. It is therefore likely that mulitcollinearity is biasing the results in the specifications with both variables.
In general, we find a positive relationship between education expenditures and remittances in some of our empirical specifications. We have controlled for possible selection effects by limiting our analysis to households who have at least one member who has migrated internationally. All of our specifications have considered differences between households who remit compared to those who do not remit. We also considered several other specifications that are not reported in the paper, including other instrumental variables (such as migrant stock in the destination and district level remittances). It is important to recall that we are somewhat limited by the dataset which is not nationally representative as discussed earlier. Still, we are confident that our results are relevant for policy makers as remittances are increasingly important in countries such as Kenya.
Conclusion
This paper studies the relationship between remittances and education spending among households in Kenya. Previous literature has considered both individual motivations to migrate and remit as well as the role of remittances in relaxing household budget constraints. Scholars have examined the impact of migration on educational outcomes, including school attendance and completion rates. Further research has found that households receiving remittances spend marginally greater shares of their budget on investment goods. We extend the existing literature by analyzing the relationships between remittances and education spending.
Using data from the 2009 Kenyan Migration Household Survey, a dataset that has not been extensively analyzed, we find some evidence of a positive relationship between remittances and education spending. Migrant households who receive re-mittances from abroad tend to spend more on education-related expenditures. This result holds up in OLS and IV specifications that attempts to address endogeneity concerns, and when we control for whether or not a household receives remittances.
However, the significance of this finding dwindles in the IV specifications where we isolate the effects of remittance levels and do not control for whether the house- We hope other researchers use these datasets to explore related topics so that there is a better understanding of household-level decisions as they pertain to migration and remittance behavior throughout Africa.
[29] WORLD Notes: All differences between migrants and non-migrants are statistically significant at the one percent level. Notes: Table displays results from regressions of the log of average monthly education expenditures on an indicator for receipt of remittances at the household level. Controls include a dummy for receiving a positive amount of remittances, the number of children in three age categories, the maximum years of education of a household member, an indicator for urban location, and an index of immoveable assets (ownership of agricultural or nonagricultural land, a house, and other buildings). The sample excludes households without at least one member under age 20 and households with internal migrants. Column 1 includes households with an international migrant as well as nonmigrant households. Columns 2 and 3 are restricted to households with at least one international migrant. Standard errors are clustered at the district level. Notes: Table displays results from regressions of the log of average monthly education expenditures on the log of average monthly remittances at the household level. Controls include a dummy for receiving a positive amount of remittances, the number of children in three age categories, the maximum years of education of a household member, an indicator for urban location, and an index of immoveable assets (ownership of agricultural or nonagricultural land, a house, and other buildings). The sample excludes households without at least one member under age 20 and households with internal migrants. Column 1 includes households with an international migrant as well as non-migrant households. Columns 2 and 3 are restricted to households with at least one international migrant. Standard errors are clustered at the district level. . .
Notes: Table displays results from regressions of the log of average monthly education expenditures on the log of average monthly remittances. Controls include a dummy for receiving a positive amount of remittances, the number of children in three age categories, the maximum years of education of a household member, an indicator for urban location, and an index of immoveable assets (ownership of agricultural or nonagricultural land, a house, and other buildings). Instruments are GDP per capita in the destination country in $1000s and the number of Safaricom cell towers in the district. Sample excludes households without at least one member under age 20, households with internal migrants, and households without at least one international migrant. Standard errors are clustered at the district level. 
